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REMARKS 

The Pending Claims : , 

Before entry of the foregoing amendments, Claims 1-62, 75-82, 94-101, and 
107-117, are pending in this application. Claims 1-13, 22-34, 43-53, and 83-93 are directed 
to a method of obtaining a selectable transgenic stem cell of a vertebrate. Claims 14-17, 
35-38, 54-57, 75-78, 94-97, are drawn to a selectable transgenic stem cell, and Claims 18- 

19, 39-40, 58-59, 79-80, and 98-99 relate to a transgenic non-human vertebrate comprising 
the stem cell. Claim 60 relates to a maturing male gamete obtained by the method. Claims 

20, 41, 61, 81, and 100 relate to vertebrate semen comprising a maturing male gamete 
obtained by the method. Claims 21, 42, 62, 82, and 101 relate to a method of producing 
a non-human transgenic vertebrate animal line. Claims 107 and 110-114 relate to a 
transgenic vertebrate cell containing the nucleic acid construct, and Claims 108-109 and 
115-117 relate to a transgenic non-human vertebrate comprising the cell. 

The Office Action and Applicant's Amendment 

Applicant's Amendment, filed February 9, 2001, was acknowledged. 

Applicant's election of Group I and species "mammal" were acknowledged. 

The cancellation of Claims 63-74, 83-93, 102-106, and 1 18-132, without prejudice, 
and the amendment of Claims 1, 75, 94, and 107, were acknowledged. 

Claims 1-62, 75-82, 94-101, and 107-117, were objected to because the claimed 
invention "has not been amended to read only on the elected invention." The Examiner 
required appropriate correction. Applicant has canceled Claims 1-62, 75-82, 94-101, and 
107-1 17, mooting the objection. Applicant's new Claims 133-195, correspond to elected 
claim Group I and lack any recitation of embodiments related to non-mammalian 
vertebrates, e.g., birds, and other non-elected species. 

In the present amendment Applicant has canceled Claims 1-62, 75-82, 94-101, and 
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107-1 17, without prejudice, and has added new Claims 133-195. 

Support for Claim 133 is found, for example, in Claims 22 and 8 as originally 
filed, and in the specification, at page 14, lines 16-23; and at page 15, lines 4-28. 

Support for Claim 134 is found, for example, in Claim 23 as originally filed. 

Support for Claim 135 is found, for example, in Claim 24 as originally filed. 

Support for Claim 136 is found, for example, in Claims 25 as originally filed. 

Support for Claims 137 is found, for example, in Claim 26 as originally filed. 

Support for Claim 138 is found, for example, in Claim 27 as originally filed. 

Support for Claim 139 is found, for example, in Claim 28 as originally filed. 

Support for Claim 140 is found, for example, in Claim 30 as originally filed. 

Support for Claim 141 is found, for example, in Claim 32 as originally filed. 

Support for Claim 142 is found, for example, in Claim 33 as originally filed. 

Support for Claim 143 is found, for example, in Claim 34 as originally filed. 

Support for Claim 144 is found, for example, in Claim 35 as originally filed. 

Support for Claim 145 is found, for example, in Claim 38 as originally filed. 

Support for Claim 146 is found, for example, in Claim 39 as originally filed. 

Support for Claim 147 is found, for example, in Claim 41 as originally filed. 

Support for Claim 148 is found, for example, in Claim 42 as originally filed. 

Support for Claim 149 is found, for example, in Claim 43 and Claim 45 as 
originally filed, and in the specification, e.g., at page 14, lines 16-23; and at page 15, lines 
4-28. 

Support for Claim 150 is found, for example, in Claim 44 as originally filed. 
Support for Claim 151 is found, for example, in Claim 46 as originally filed. 
Support for Claim 152 is found, for example, in Claim 47 as originally filed. 
Support for Claim 153 is found, for example, in Claim 48 as originally filed. 
Support for Claim 154 is found, for example, in Claim 50 as originally filed. 
Support for Claim 155 is found, for example, in Claim 52 as originally filed. 
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Support for Claim 156 is found, for example, in Claim 53 as originally filed. 
Support for Claim 157 is found, for example, in Claim 54 as originally filed. 
Support for Claim 158 is found, for example, in Claims 55 as originally filed. 
Support for Claims 159 is found, for example, in Claim 56 as originally filed. 
Support for Claim 160 is found, for example, in Claim 57 as originally filed. 
Support for Claim 161 is found, for example, in Claim 58 as originally filed. 
Support for Claim 162 is found, for example, in Claim 60 as originally filed. 
Support for Claim 163 is found, for example, in Claim 61 as originally filed. 
Support for Claim 164 is found, for example, in Claim 62 as originally filed. 
Support for Claim 165 is found, for example, in Claim 75 as originally filed. 
Support for Claim 166 is found, for example, in Claim 76 as originally filed. 
Support for Claim 167 is found, for example, in Claim 77 as originally filed. 
Support for Claim 168 is found, for example, in Claim 78 as originally filed. 
Support for Claim 169 is found, for example, in Claim 79 as originally filed. 
Support for Claim 170 is found, for example, in Claim 81 as originally filed. 
Support for Claim 171 is found, for example, in Claim 82 as originally filed. 
Support for Claim 172 is found, for example, in Claim 107 as originally filed. 
Support for Claim 173 is found, for example, in Claim 108 as originally filed. 
Support for Claim 174 is found, for example, in Claim 1 10 as originally filed. 
Support for Claim 175 is found, for example, in Claim 1 1 1 as originally filed. 
Support for Claim 176 is found, for example, in Claim 1 12 as originally filed. 
Support for Claim 177 is found, for example, in Claim 1 13 as originally filed. 
Support for Claims 178 is found, for example, in Claim 1 14 as originally filed. 
Support for Claim 179 is found, for example, in Claims 1 15 as originally filed. 
Support for Claim 180 is found, for example, in Claim 1 16 as originally filed. 
Support for Claim 181 is found, for example, in Claims 22 and 30 as originally 
filed, and in the specification, at page 14, lines 16-23; and at page 15, lines 4-28. 
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Support for Claim 182 is found, for example, in Claim 23 as originally filed. 

Support for Claim 183 is found, for example, in Claim 24 as originally filed. 

Support for Claim 184 is found, for example, in Claims 25 as originally filed. 

Support for Claim 185 is found, for example, in Claim 26 as originally filed. 

Support for Claim 186 is found, for example, in Claim 27 as originally filed. 

Support for Claim 187 is found, for example, in Claim 28 as originally filed. 

Support for Claim 188 is found, for example, in Claim 32 as originally filed. 

Support for Claim 189 is found, for example, in Claim 33 as originally filed. 

Support for Claim 190 is found, for example, in Claim 34 as originally filed. 

Support for Claim 191 is found, for example, in Claim 35 as originally filed. 

Support for Claim 192 is found, for example, in Claim 38 as originally filed. 

Support for Claim 193 is found, for example, in Claim 39 as originally filed. 

Support for Claim 194 is found, for example, in Claim 41 as originally filed. 

Support for Claim 195 is found, for example, in Claim 42 as originally filed. 

The Examiner stated that the claims are free of the prior art of record, because 
the prior art fails to teach techniques for transfecting germ cells via administration of a stem 
cell-specific promoter construct to gonad. 

The Examiner acknowledged the claimed methods, cells, and mammals are enabled 
for transgenic mice comprising the human cyclin Al promoter construct. 

However, no claims (pending before the present amendment) were allowed, and 
rejections were based on the following grounds. 



I. Rejection based on Obviousness-type Double Patenting 

Claims 1-62, 75-82, 94-101, and 107-117 were provisionally rejected based on 
obviousness-type double patenting over Claims 135-149, 151, 157-163, 171, and 199 of 
copending U.S. Serial No. 09/191,920, and overclaims 124-139 and 157-159 of copending 
U.S. Serial No. 09/272,443. 
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Applicant has herein canceled Claims 1-62, 75-82, 94-101, and 107-117, with 
respect to which the rejection is mooted. 

With respect to new Claims 133-195, Applicant herewith submits a terminal 
disclaimer as to U.S. Serial No. 09/191,920, for which Applicant has already paid the issue 
fee. Therefore, Applicant respectfully requests the Examiner to withdraw the provisional 
rejection with respect to U.S. Serial No. 09/191,920. 

At such time as there is a finding of allowable subject matter in U.S. Serial No. 
09/272,443, Applicant will consider executing a terminal disclaimer as to the allowable 
subject matter in the present application. 



II. Rejections based on 35 U.S. C. § 112. first paragraph 

Claim 1-62, 75-82, 94-101, and 107-117 were rejected under 35 U.S.C. 112, first 
paragraph, based on the following: 

Claims 1-62, 75-82, 94-101, and 107-117 are rejected under 35 U.S.C 112, first paragraph, while being 
enabling for methods for obtaining selectable transgenic stem cells from transgenic phCyclinAl-EGFP mice, does 
not reasonably provide enablement for methods and products encompassing any and all transgenic mammals 
comprising any and all stem cell-specific promoters operably linked to DNA encoding fluorescent or light -emitting 
protein. The specification does not enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and/or use the invention commensurate in scope with these claims. 

The specification does not enable one of skill in the art to make or use the claimed invention. Each of the 
claims require transfection of male mammalian germ cells via administration to the gonad (as per the election of 
Paper No. 11). 

The specification discloses that the invention arose from a desire to improve the production of transgenic 
animals. It is noted that the claims include the genetic modification of human germ cells for transfer into human or 
non-human germ cells. As the specification fails to teach how to make or use such genetically modified human germ 
cells, it is suggested that the claims be limited to "non-human" because germ line gene therapy is an unpredictable 
and undeveloped art on the basis that RAC of NIH will not consider any germ-line gene therapy protocols, and that 
people skilled in the art consider that the technology for human germ-line manipulation is too inefficient and too 
preliminary in its development for consideration. See page 79 of Gene Therapy, A Handbook for Physicians. 
Although the specification indicates that the method could be used potentially to correct genetic defects which cause 
infertility, the specification teaches no genetic sequence which functions to correct any fertility problem. In fact, no 
gene is known to date that would correct a fertility problem, much less be delivered via germline gene transfer. 

The state of the art of making transgenic mammals is fairly established in regards to the methods where 
fertilized oocytes are micro injected or in mice where ES cells are used. The presently claimed method, wherein the 
sperm cells are trans feet ed (via administration to a gonad) is not well-established and is unpredictable. The method 
has been tried in the past with varying degrees of success. Sato et al. (IDS) report that the system was unsuccessful 
in producing transgenic offspring. Lavitrano et al. (IDS) reported success in making transgenic offspring, but, as 
reported by Brinster et al. (No simple solution...) (IDS), the results were not repeatable. Later, in 1999, Chang et al. 
(IDS) report success in making transgenic rats using liposome-complexed DNA. It is not clear why the earlier 
reports were not successful in making transgenic offspring. Sato et al. speculate that the mode of transfection was 
the reason that their method was not successful. Applicant's preferred and exemplified method of transfection uses 
a stem cell-specific promoter construct, particularly human cyclin Al promoter. Accordingly, in view of the 
unpredictable state of the art, the claimed methods, cells, and mammals are enabled only for the transgenic mice 
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comprising the human cyclin Al promoter construct . . . 

. . . Furthermore, the claims require the use of a stem-cell specific promoter, particularly human cyclin Al 
promoter. The specification fails to teach that stem-cell specific transgene expression using any other promoter 
construct. It is well known in the art that the state of the transgenic art is unpredictable, particularly at the time of 
effective filing, even within the mouse system, with regard to transgene behavior and the resulting phenotypic effect. 
See Wall (Theriogenology, 1996) who reports that "our lack of understanding of genetic control elements makes it 
difficult to design transgenes with predictable behavior." See page 61, last paragraph. 

In conclusion, in view of the nature of the invention, the state of the prior art, the lack of predictability 
found in the art, the breadth of the claims, the lack of appropriate guidance, and the lack of correctable working 
examples, it would require undue experimentation to make or use the instant invention encompassing any and all 
transgenic mammals having any and all stem cell specific promoters. 

Applicant has herein canceled Claims 1-62, 75-82, 94-101, and 107-117, with 
respect to which the rejection is mooted. 

Applicant's new Claims 133-195 are directed to transfection employing a 
"polynucleotide comprising a transcriptional unit of a human cyclin Al promoter sequence 
operatively linked to a DNA encoding a fluorescent or light-emitting protein." (E.g., Claim 
133, 149, 165, and 181). Therefore, the Examiner's comments concerning "any and all stem 
cell-specific promoters" do not apply to new Claims 133-195. 

With respect to new Claims 181-195, the Examiner's comments concerning "any and 
all transgenic [non-human] mammals" do not apply, because these claims are directed to a 
"method of obtaining a selectable transgenic stem cell of a mouse" (e.g., Claim 181 and 
claims dependent therefrom), "a selectable transgenic stem cell obtained by the method of 
Claim 181" (e.g., Claim 191), "a transgenic mouse comprising the selectable transgenic stem 
cell of Claim 191," "semen of a male mouse comprising a male gamete obtained by the 
method of claim 188" (e.g., Claim 194), and "a method of producing a transgenic murine 
line having native germ cells" (e.g., Claim 195). 

With respect to new Claims 133-180, Applicant asserts that these claims are enabled 
as to non-human mammals, in general, and not only as to mice, which are useful models for 
gene expression and transgenesis in mammals generally. The Examiner has noted that the 
Wall reference states that while "... transgene expression and the physiological 
consequences of transgene products in livestock are not always accurately predicted in 
transgenic mouse studies" and "[c]urrently, the only approach that yields truly informative 
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data is testing transgenes in the livestock species of interest." (Wall, at page 62; emphasis 
added). Nevertheless, the Examiner appears to have ignored that Wall also states that 
testing in the species of interest "... is obviously an unsatisfactory, time-consuming, 
expensive testing option" and that "... a reasonable amount of useful information about 
transgene function can be derived from transgenic mouse studies." (Wall at page 62, last 
paragraph, immediately following and preceding the statement highlighted by the 
Examiner). 

In addition, the claimed method involves selection and isolation of transfected stem 
cells, and useful phenotypic screening means for the effectiveness of a given nucleic acid 
construct in particular mammals of interest are known and predictable, as taught, for 
example, by the cited Wall reference (e.g., at page 62, last eight lines of the last paragraph). 

Moreover, the usefulness of murine models for genetic expression and transgenesis 
in other mammals is widely accepted. This is demonstrated by the fact that the National 
Institutes of Health have devoted substantial resources to establishing a National Repository 
for Transgenic Mice and Rats at the Jackson Laboratory (see, Exhibit B: National Center 
for Research Resources [NCRR] website, excerpt). Abundant sources have reported the 
usefulness of murine models for studying genetic expression and transgenesis in other 
mammals. (E.g., Exhibit C: Moldin, SO et aL, Trans-NIH neuroscience initiatives on 
mouse phenotyping and mutagenesis, Mamm. Genome 12(8):575-81 [2001], Abstract; 
Exhibit D: Duff, K et al., Progress in the modeling of neurodegenerative diseases in 
transgenic mice, Curr. Opin. Neurol. 14(4):441-47 [2001], Abstract; Exhibit E: Duff, K., 
Transgenic mouse models of Alzheimer's disease: phenotype and mechanisms of 
pathogenesis, Biochem. Soc. Symp. 67:195-202 [2001], Abstract). 

With respect to new Claims 133-195, Applicant agrees that the methods for 
transfecting male germ cells that have been used in the past have been largely unsuccessful. 
The reason for the lack of success has been due the methods used for transfection. For 
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instance Sato et al (1994) used direct injection of foreign DNA into the mouse testis and 
were not successful in permanently transfecting testis cells. This was probably due to the 
calcium phosphate method of transfection that was used. This method has a relatively low 
transfection efficiency in vitro and is likely to be even lower in vivo. Lavitrano et al 
immersed mature sperm in a DNA solution in order to transfect these cells. Many 
laboratories including Brinster's, have shown that Lavitrano 's method does not lead to 
transfection of spermatozoa. Therefore, it is clear that the method of transfection employed 
is clearly important for success. But as the Declaration of Dr. Readhead (Exhibit A) 
describes, the transfection methods employed in accordance with the claimed methods, for 
genetic modification of male germ cells, were indeed successful in incorporating the 
polynucleotide into the genomes of the germ cells. 

While new Claims 133-195 are not directed to germ line gene therapy in humans, 
it should be noted that, contrary to the Examiner's assertion, there are several genes that are 
known to be directly related to fertility, and which can be targeted by gene therapy. A 
mutation or targeted disruption of these genes results in infertility. For instance a mutation 
in the ataxia-telangiectasia (ATM) gene is known to cause infertility in humans. Similarly, 
targeted disruption of the ATM gene caused infertility in mice (Yu et al, Targeted 
disruption of A TM leads to growth retardation, chromosomal fragmentation during 
meiosis, immune defects and thymic lymphoma Genes and Development 10:241 1-2422 
[1996]). Other examples of gene mutations that directly result in infertility are: c-kit 
(Geissler, E. et al , The dominant white spotting (W) locus of the mouse encodes the c-kit 
proto-oncogene. Cell 55: 185-192 [1988]); cyclin Al (Sweeney, C. et al, A distinct cyclin 
A is expressed in germ cells in the mouse. Development 122: 53-54 [1996]); and 
azoospermia factor (AZF; Mahadenvaiah, S.K. et al, Mouse homologues of the human 
AZF candidate gene RBM are expressed in spermatogonia and spermatids and map to a 
Y chromosome deletion interval associated with a high incidence of sperm abnormalities, 
Human Molecular Genetics 7:715-727 [1998]). 
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The Examiner further stated: 

... To this end, DNA associates tightly with spermatozoa such that demonstrations of presence of 
transfected cells in the testes or in ejaculate does not demonstrate that the germ cells were actually transfected. As 
such, it is not clear as to whether the sperm cells are more or less susceptible to transfection at particular stages. 
Because it is not known as to which, if any, types of sperm forming cells are transfected it is not clear as to how long 
transfected germ cells would remain in a particular animal. These parameters appear to be very important because 
the timing of the matin gs may need to be controlled by the duration of the transfected sperm cells . . . 

Applicant strongly disagrees with the Examiner's assertion that Applicants have failed 
to demonstrate that the germ cells were actually transfected. The specification, e.g., in 
Example 7, shows the presence of GFP DNA (genetic marker gene) in the testis of 
experimental animals nine days after receiving the transferrin-polylysine adenoviral vector- 
containing transfection mixture. Further, Example 8 demonstrates the expression of GFP 
protein in the seminiferous tubules of male vertebrates. Together, these results show that 
the adenoviral vectors employed were able to tranfect male germ cells in vivo and that the 
germ cells expressed GF protein from the transgene at least nine days after introduction of 
the viral/DNA mixture into the testis. Contrary to Examiner's assertion that "DNA 
associates tightly with spermatozoa such that demonstrations of presence of transfected 
cells in the testes or in ejaculate does not demonstrate that the germ cells were actually 
transfected," DNA associated on the exterior surface of spermatozoa under normal 
circumstances would be degraded within 24 hours. Therefore, the disclosures of the 
specification that exogenous DNA remained and was expressed at least nine days after 
administration of the transfection mixture, indicates that the exogenous DNA was either 
found episomally in the nucleus or integrated into the chromosomes. Since the 
overwhelming majority of cells in the seminiferous tubules are male germ cells at various 
stages of maturation, the observation of fluorescence in the seminiferous tubules, provided 
in Example 8, strongly demonstrates that male germ cells were indeed transfected, at least 
transiently. Examples 19, 20, and 21 further demonstrate that transgenic mammals were 
able to express the xenogeneic fluorescent marker under the regulation of the human cyclin 
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Al promoter. 

Applicant further submits the Declaration of Dr. Carol W. Readhead (appended as 
Exhibit A), which demonstrates that exogenous DNA was successfully introduced into 
male germ cells, using a lentiviral vector, and that transgenic offspring were produced after 
natural mating. 

The examiner stated that the specification failed to clarify at which developmental 
stage(s) the male germ cell is most receptive to transfection, and she suggested that this is 
crucial information for the successful timing of matings. Applicant agrees that it is 
unknown whether certain types of sperm-forming cells are more susceptible to transfection 
than others. However, the specification describes the developmental stages of male germ 
cells (e.g., page 3, line 15-28; page 14, lines 1 1-26) and that, in accordance with the claimed 
method, the exogenous nucleic acid segment will reach germ cells at one or more of these 
stages, to be taken up by those that are at a more receptive stage (page 14, lines 21-23). 
Therefore, no selection of the most receptive stage is necessary in the in vivo method. 

Further, as long as fertile females are plentiful, the timing of matings is trivial to the 
skilled artisan. Spermatogenesis in vertebrates typically occurs within a turnover window 
of several days or weeks. For example, in the mouse, spermatogenesis takes 60 days from 
from spermatogonia to mature spermatozoon (Russell, L.D., et al In: Histological and 
Histopathological evaluation of the testis, Cache River Press [1990]). If germ cell 
stem-cells are stably transfected then these transfected stem cells would constantly be 
replenishing the sperm cells and the male would be able to produce transgenic offspring 
throughout the reproductive life of the animal. If later cell stages were to be transfected 
then the male would be able to sire transgenic offspring for a period somewhat less than the 
typical turnover period, but a population of mature genetically modified sperm cells would 
be present for at least a period of days, during which numerous offspring could be 
generated. With the presence of a genetic marker (e.g., fluorescent protein), it is trivial to 
determine whether transgenic sperm are present in any given semen sample before using it 
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for breeding purposes. 

In addition, due to germ line transmission of the integrated DNA, the transgenic 
offspring would then form founder animals capable of generating transgenic offspring of 
their own. Their ability to do so would last throughout the reproductive life of the animal. 
Therefore even if the transmission of the gene is limited to a narrow time window after 
administering the transfection mixture, the claimed method will still result in transgenic 
offspring that could then be used to further transmit the transgene. 

Therefore, the Examiner is respectfully requested to withdraw the rejection on this 
ground. 

Ill Rejections based on 35 U.S.C. § 112. second paragraph 

Claims 1-62, 75-82, 94-101, and 107-117 were rejected under 35 U.S.C. 112, second 
paragraph. The Examiner stated: 

In the claims, the limitations "germ cell" or "maturing germ cell" are vague and indefinite as to what is 
intended to be encompassed within the metes and bounds of the claims. In particular, it appears that the 
specification teaches transfection of germ cells within the testis or gonad and fails to define what is meant by a 
"mature" sperm cell. Clarification and/or amendment to the claims is requested. 

In the claims, the limitation "at about or below the vertebrate's body temperature and for a 
transfection-effective period of time" is vague and indefinite with regard to what is intended to be claimed. In 
particular, it is unclear as to what the limitation pertains or to what the limitation modifies, Le., gene delivery 
mixture, transfecting agent, transfecting, etc. Clarification and/or amendment to the claims is requested. 

As to canceled Claims 1-62, 75-82, 94-101, and 107-1 17, the grounds of rejection 
are moot. 

With respect to new Claims 133-195, Applicant believes that the scope of "male 
germ cells" is clearly set forth. For example new Claims 133, 149, 165, and 181 recite that 
the male germ cell "... is selected from the group consisting of spermatogonial stem cells, 
type B spermatogonia, primary spermatocytes, preleptotene spermatocytes, leptotene 
spermatocytes, zygotene spermatocytes, pachytene spermatocytes, secondary 
spermatocytes, spermatids, and spermatozoa ..." 
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In addition, none of new Claims 133-195 recites the word "maturing, " with respect 
to male germ cells or male gametes. Applicant's intention in originally using the word 
"maturing" was merely the recognition that the development of male germ cells is an 
ongoing process and that the "final changes in the spermatozoon take place in the genital 
tract of the female, prior to fertilization." (Specification, at page 3, lines 27-28). 

Similarly, none of new Claims 133-195 recites the phrase "at about or below the 
vertebrate's body temperature and for a transfection-effective period of time." 

Consequently, Applicant respectfully requests the Examiner to withdraw the rejection 
on this ground. 



In view of the above amendments and remarks, it is submitted that this application is 
now ready for allowance. If, in the opinion of the Examiner, a telephone conference would 
expedite the prosecution of the subject application, the Examiner is invited to call the 
undersigned attorney at (213) 896-6665. 



CONCLUSION 



Respectfully submitted, 




SEDLEY & AUSTIN 



Nisan A. Steinberg, Ph.D. 
Reg. No. 40,345 



Sidley Austin Brown & Wood 
555 West Fifth Street, Suite 4000 
Los Angeles, CA 90013 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the Claims : 

Please cancel Claims 1-62, 75-82, 94-101, and 107-117, without prejudice and add the 
following new Claims 133-195. 

~ 1 3 3 . (N ew) A method of obtaining a selectable transgenic stem cell 

of a non-human mammal, comprising: 

injecting into a gonad of a male non-human mammal a transfection mixture comprising 
at least one transfecting agent and at least one polynucleotide comprising a transcriptional 
unit of a human cyclin Al promoter sequence operatively linked to a DNA encoding a 
fluorescent or light-emitting protein, wherein said gonad contains a male germ cell of the 
non-human mammal, and wherein said germ cell is selected from the group consisting of 
spermatogonial stem cells, type B spermatogonia, primary spermatocytes, preleptotene 
spermatocytes, leptotene spermatocytes, zygotene spermatocytes, pachytene spermatocytes, 
secondary spermatocytes, spermatids, and spermatozoa; 

causing said polynucleotide to be taken up by, and released into, said germ cell; and 

incorporating said polynucleotide into the genome of said germ cell, whereby a 
selectable transgenic stem cell is obtained expressing said fluorescent or light-emitting 
protein, by which said stem cell can be isolated or selected from a non-stem cell. 

134. (New) The method of Claim 133, further comprising, after 

incorporating said polynucleotide into the genome of said germ cell, breeding said male 
non-human mammal with a female of its species to obtain a transgenic progeny expressing 
said fluorescent or light-emitting protein in at least one of its stem cells. 

13 5 . (New) The method of Claim 134, wherein breeding is by in 
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vitro or in vivo fertilization of an ovum of said female. 

13 6. (New) The method of Claim 133, wherein said cyclin Al 

promoter sequence comprises SEQ. ED. NO.: 2, or an operative fragment [or non-human 
homologue] thereof, or an operative derivative of any of these. 

13 7. (New) The method of Claim 133, wherein said polynucleotide 

further comprises at least one insulator element flanking said transcriptional unit, whereby 
methylation in vivo of said promoter sequence is substantially prevented. 

13 8. (New) The method of Claim 137, wherein at least one of said 

insulator element(s) is a chicken P-globin insulator element. 

13 9. (New) The method of Claim 133, wherein said fluorescent or 
light-emitting protein is a green fluorescent protein, yellow fluorescent protein, blue 
fluorescent protein, phycobiliprotein, luciferase or apoaequorin. 

140. (New) The method of Claim 133, wherein said non-human 
mammal is a non-human primate, a mouse, a rat, a rabbit, a gerbil, a hamster, a canine, a 
feline, an ovine, a bovine, a swine, a pachyderm, an equine, or a marine mammal. 

141. (New) The method of Claim 133, wherein said germ cell 
develops into a male gamete after said polynucleotide is incorporated into the genome of 
said germ cell. 



142. (New) The method of Claim 134, further comprising growing 

a stem cell of said progeny in vitro. 
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143. (New) The method of Claim 142, wherein said stem cell is 
grown in the presence of an inhibitor of DNA methylation. 

144. (New) A selectable transgenic stem cell obtained by the 
method of Claim 133. 

145. (New) The selectable transgenic stem cell of Claim 144, 
wherein said stem cell is a selectable transgenic male germ cell. 

146. (New) A transgenic non-human mammal comprising the 
selectable transgenic stem cell of Claim 144. 

147. (New) Semen of a non-human mammal comprising a male 
gamete obtained by the method of Claim 141. 

148. (New) A method of producing a transgenic non-human 
mammalian line having native germ cells, comprising 

breeding of the non-human mammal of Claim 146 with a member of the opposite sex 
of the same species; and selecting progeny for stem cell-specific expression of a xenogeneic 
fluorescent or light-emitting protein. 

149. (New) A method of obtaining a selectable transgenic stem cell 
of a non-human mammal, comprising: 

injecting into a gonad of a male non-human mammal a transfection mixture comprising 
at least one transfecting agent and at least one polynucleotide comprising a transcriptional 
unit of a cyclin Al promoter sequence consisting of SEQ. ID. NO.:2, or an operative 
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fragment or derivative thereof, said promoter sequence operatively linked to a DNA 
encoding a fluorescent or light-emitting protein, wherein said gonad contains a male germ 
cell of the non-human mammal, and wherein said germ cell is selected from the group 
consisting of spermatogonial stem cells, type B spermatogonia, primary spermatocytes, 
preleptotene spermatocytes, leptotene spermatocytes, zygotene spermatocytes, pachytene 
spermatocytes, secondary spermatocytes, spermatids, and spermatozoa; 

causing said polynucleotide to be taken up by, and released into, said male germ cell; 

incorporating said polynucleotide into the genome of said germ cell; 

allowing said male germ cell to develop into a male gamete; and 

breeding said male non-human mammal with a female of its species to obtain a 
transgenic progeny expressing said fluorescent or light-emitting protein in at least one of 
its stem cells, whereby said stem cell can be isolated or selected from a non-stem cell. 

150. (New) The method of Claim 149, wherein breeding is by in 

vitro or in vivo fertilization of an ovum of said female. 

151 .(New) The method of Claim 149, wherein said polynucleotide 

further comprises at least one insulator element flanking said transcriptional unit, whereby 
methylation in vivo of said promoter sequence is substantially prevented. 

1 52. (New) The method of Claim 151, wherein at least one of said 

insulator element(s) is a chicken P-globin insulator element. 

1 53 .(New) The method of Claim 149, wherein said fluorescent or 

light-emitting protein is a green fluorescent protein, yellow fluorescent protein, blue 
fluorescent protein, phycobiliprotein, luciferase or apoaequorin. 
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154. (New) The method of Claim 149, wherein said non-human 

mammal is a non-human primate, a mouse, a rat, a rabbit, a gerbil, a hamster, a canine, a 
feline, an ovine, a bovine, a swine, a pachyderm, an equine, or a marine mammal. 

15 5. (New) The method of Claim 149, further comprising growing 

a stem cell of said transgenic progeny in vitro. 

15 6. (New) The method of Claim 155, wherein said stem cell is 
grown in the presence of an inhibitor of DNA methylation. 

15 7. (New) A selectable transgenic stem cell obtained by the 
method of Claim 149. 

158. (New) The selectable transgenic stem cell of Claim 157, 
wherein said stem cell is a pluripotent, multipotent, bipotent, or monopotent stem cell. 

15 9. (New) The selectable transgenic stem cell of Claim 157, 
wherein said stem cell is a spermatogonial, embryonic, osteogenic, hematopoietic, 
granulopoietic, sympathoadrenal, mesenchymal, epidermal, neuronal, neural crest, 0-2A 
progenitor, brain, kidney, pancreatic, liver or cardiac stem cell. 

160. (New) The selectable transgenic stem cell of Claim 157, 
wherein said stem cell is a selectable transgenic female or a selectable transgenic male germ 
cell. 

161. (New) A transgenic non-human mammal comprising the stem 
cell of Claim 157. 
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162.(New) 



A male gamete obtained by the method of Claim 149. 



163. (New) 



Semen comprising the male gamete of Claim 162. 



164.(New) 



A method of producing a transgenic non-human 



mammalian line having native germ cells, comprising 

breeding the non-human mammal of Claim 161 with a member of the opposite sex of 
the same species; and selecting progeny for stem cell-specific expression of a xenogeneic 
fluorescent or light-emitting protein. 



obtaining a male germ cell from a non-human mammal; 

transfecting said male germ cell in vitro with a transfection mixture comprising at least 
one transfecting agent and at least one polynucleotide comprising a transcriptional unit of 
a human cyclin Al promoter sequence operatively linked to a DNA encoding a fluorescent 
or light-emitting protein, wherein said male germ cell is selected from the group consisting 
of spermatogonial stem cells, type B spermatogonia, primary spermatocytes, preleptotene 
spermatocytes, leptotene spermatocytes, zygotene spermatocytes, pachytene spermatocytes, 
secondary spermatocytes, spermatids, and spermatozoa; 

causing said polynucleotide to be taken up by, and released into said male germ cell; 

and 

fertilizing an ovum with said male germ cell such that a transgenic progeny expressing 
said fluorescent or light-emitting protein in at least one of its stem cells is obtained, said 
stem cell(s) being selectable from non-stem cells by detecting light emissions from said stem 
cell(s). 



165. (New) 



A selectable transgenic stem cell obtained by: 



166.(New) 
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wherein said stem cell is a pluripotent, multipotent, bipotent, or monopotent stem cell. 

167. (New) The selectable transgenic stem cell of Claim 165, 
wherein said stem cell is a spermatogonial, embryonic, osteogenic, hematopoietic, 
granulopoietic, sympathoadrenal, mesenchymal, epidermal, neuronal, neural crest, 0-2A 
progenitor, brain, kidney, pancreatic, liver or cardiac stem cell. 

168. (New) The selectable transgenic stem cell of Claim 165, 
wherein said stem cell is a selectable transgenic female germ cell or a selectable transgenic 
male germ cell. 

169. (New) A transgenic non-human mammal comprising the 
selectable transgenic stem cell of Claim 165. 

170. (New) Semen comprising the male germ cell of Claim 168. 

171. (New) A method of producing a transgenic non-human 
mammalian line having native germ cells, comprising 

breeding the non-human mammal of Claim 169 with a member of the opposite sex of 
the same species; and selecting progeny for stem cell-specific expression of a xenogeneic 
fluorescent or light-emitting protein. 

1 72. (New) A transgenic non-human mammalian cell containing a 
nucleic acid construct, said nucleic acid construct comprising a human cyclin Al promoter 
having nucleotide sequence (SEQ. ID. NO.:2), or an operative fragment [or non-human 
mammalian homologue thereof], or an operative derivative [of any of these]. 
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1 73 .(New) A transgenic non-human mammal comprising the cell 

of Claim 172. 

174. (New) The transgenic non-human mammalian cell of Claim 
172, wherein said cell is a transgenic stem cell. 

175. (New) The transgenic stem cell of Claim 174, wherein said 
stem cell is a pluripotent, multipotent, bipotent, or monopotent stem cell. 

176. (New) The transgenic stem cell of Claim 174, wherein said 
stem cell is a spermatogonial, hematopoietic, embryonic, osteogenic, granulopoietic, 
sympathoadrenal, mesenchymal, epidermal, neuronal, neural crest, 0-2A progenitor, brain, 
kidney, pancreatic, liver or cardiac stem cell. 

177. (New) The transgenic stem cell of Claim 174, grown in vitro. 

178. (New) The transgenic stem cell of Claim 177, grown in the 
presence of an inhibitor of DNA methylation. 

179. (New) A transgenic non-human mammal comprising the 
transgenic stem cell of Claim 174. 

180. (New) The transgenic non-human mammal of Claim 179, 
wherein said non-human mammal is a non-human primate, a mouse, a rat, a rabbit, a gerbil, 
a hamster, a canine, a feline, an ovine, a bovine, a swine, a pachyderm, an equine, or a 
marine mammal. 
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1 8 1 . (N ew) A method of obtaining a selectable transgenic stem cell 
of a mouse, comprising: 

injecting into a gonad of a male mouse a transfection mixture comprising at least one 
transfecting agent and at least one polynucleotide comprising a transcriptional unit of a 
human cyclin Al promoter sequence operatively linked to a DNA encoding a fluorescent 
or light-emitting protein, wherein said gonad contains a male germ cell of the mouse, and 
wherein said germ cell is selected from the group consisting of spermatogonial stem cells, 
type B spermatogonia, primary spermatocytes, preleptotene spermatocytes, leptotene 
spermatocytes, zygotene spermatocytes, pachytene spermatocytes, secondary 
spermatocytes, spermatids, and spermatozoa; 

causing said polynucleotide to be taken up by, and released into, said germ cell; and 
incorporating said polynucleotide into the genome of said germ cell, whereby a 
selectable transgenic stem cell is obtained expressing said fluorescent or light-emitting 
protein, by which said stem cell can be isolated or selected from a non-stem cell. 

182. (New) The method of Claim 181, further comprising, after 
incorporating said polynucleotide into the genome of said germ cell, breeding said male 
mouse with a female mouse to obtain a transgenic progeny expressing said fluorescent or 
light-emitting protein in at least one of its stem cells. 

183 . (New) The method of Claim 182, wherein breeding is by in 
vitro or in vivo fertilization of an ovum of said female mouse. 

184. (New) The method of Claim 181, wherein said cyclin Al 
promoter sequence comprises SEQ. ID. NO.:2, or an operative fragment [or non-human 
homologue] thereof, or an operative derivative of any of these. 
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185. (New) The method of Claim 181, wherein said polynucleotide 
further comprises at least one insulator element flanking said transcriptional unit, whereby 
methylation in vivo of said promoter sequence is substantially prevented. 

186. (New) The method of Claim 185, wherein at least one of said 
insulator element(s) is a chicken P-globin insulator element. 

187. (New) The method of Claim 181, wherein said fluorescent or 
light-emitting protein is a green fluorescent protein, yellow fluorescent protein, blue 
fluorescent protein, phycobiliprotein, luciferase or apoaequorin. 

18 8. (New) The method of Claim 181, wherein said germ cell 
develops into a male gamete after said polynucleotide is incorporated into the genome of 
said germ cell. 

189. (New) The method of Claim 182, further comprising growing 
a stem cell of said progeny in vitro. 

190. (New) The method of Claim 189, wherein said stem cell is 
grown in the presence of an inhibitor of DNA methylation. 

191. (New) A selectable transgenic stem cell obtained by the 
method of Claim 181. 

192. (New) The selectable transgenic stem cell of Claim 191, 
wherein said stem cell is a selectable transgenic male germ cell. 
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1 93 . (New) A transgenic mouse comprising the selectable transgenic 
stem cell of Claim 191. 

194. (New) Semen of a male mouse comprising a male gamete 
obtained by the method of Claim 188. 

195. (New) A method of producing a transgenic murine line having 
native germ cells, comprising 

breeding of the transgenic mouse of Claim 193 with a mouse of the opposite sex; and 
selecting progeny for stem cell-specific expression of a xenogeneic fluorescent or 
light-emitting protein.--. 
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